1
We recently reported a facile entry to this /3-carboline structure starting with the commercially available 2,3-dihydroxypyridine. A five step procedure furnished strychnocarpine 1 (Rj = R 2 = R 3 = H, R 4 = CH 3 ) in 29% overall yield [2] . For pharmacologic screening we needed donor and acceptor (R^ R 2 , R 3 ) substituted derivatives of 1 (R 4 = H or CH 2 Ph).
Our approach is outlined in Chart 1. Compound 2 could be hydrogenated in nearly quantitative yield in methanol as a solvent. Only traces of 2-piperidone were detected. Numerous unsuccessfull attempts were made to isolate compound 6 a after common oxidation procedures (activated MnO? [3] , Fe(III)nitrat on Montmorrillonit [4] , Pyridiniumchlorochromate [5] , Jones reagent [6] , f-BuOOH [7] /VO(acac) 2 ). In all cases 6 a was detected by TLC. The isolation of 6a could not be ac-* Reprint requests to Prof. Dr. C. Herdeis.
Verlag der Zeitschrift für Naturforschung, D-7400 Tübingen 0932 -0776/87/0600 -0785/$ 01. 00 OCH 3 (CF 3 ) function in 5 or 7 position were expected. They could be separated by flash chromatography (OCH 3 ) or fractional crystallisation (CF 3 ). 10a is identical with an alkaloid isolated from Alstonia venenata [13] . The regioselectivity of the cyclization of 8 a to 10 a is in accordance with the published date by Langlois [14] .
Pharmacologic studies: All donor and acceptor substituted l-oxo-/?-carbolines, strychnocarpine and the alkaloid from Alstonia venenata were tested on their Serotonin-Receptor-Binding activity (5-HT r Receptor) [16] . Strychnocarpine is known as a weak muscle relaxant and Serotonine receptor stimulator
In a concentration of 1000 nM none of the tested substances were able to displace bound [
? H]-Serotonin more than 20% from its affinity site in the synaptosomal membranes.
'H NMR spectra were recorded on a Varian EM 360 A or a Bruker WP 80 with TMS as internal standard. 2,3-Dihydroxypyridine was purchased from EGA and Aldrich company. The mps are uncorrected. Flash chromatography was performed on Kieselgel 80 (Merck) 15-40 /im. TLC was run on Merck silicagel 60 GF254 TLC plates of thickness 0.25 mm. Detection: Iodine vapor.
Experimental

3-Hydroxy-2-piperidone
2.22 g (20 mmol) 2,3-Dihydroxypyridine (recryst. from EtOH) was dissolved in 250 ml MeOH. 2.5 g 10% Ru/C (Degussa type H 101 R/W) was added and the suspension was hydrogenated with vigorous shaking 24 h at 50 °C and 3 bar H 2 pressure. Filtration. evaporation of the solvent and recrystallization from toluene afforded colorless crystals.
2,3-Piperidindione
(6 a) To 1.44 ml (16.5 mmol) oxalyl chloride in 40 ml CH 2 C1 2 2.35 ml (33 mmol) DMSO was added at -60 °C with stirring. After 10 min 1.725 g (15 mmol) 3 dissolved in 50 ml CH 2 C1 2 was added dropwise. The mixture was stirred 15 min, 10.4 ml (75 mmol) triethylamine was added and the solution was brought to room temperature. After complete evaporation of the solvent the dry residue was extracted 3 times with boiling toluene. The filtered and combined extracts were evaporated to dryness, and the colorless powder was recrystallized from isopropanol/hexane (1:1). The product was pure enough for further reactions with 7 a-f. A pure sample of 6 a was obtained by flash chromatography on Kieselgel 60 Merck with CHCl 3 /MeOH 8:2 in 10 ml fractions.
l-Benzyl-3-benzyloxy-2-piperidone (4)
To a stirred suspension of 3.36 g (60 mmol) powdered KOH in 20 ml DMSO 2.3 g (20 mmol) 3 was added. After 10 min 7.56 g (60 mmol) benzyl chloride was added dropwise while cooling with ice water. The cooling bath was removed and the reaction mixture brought to room temperature. After 2 h 300 ml H 2 0 was added and the mixture was extracted with CH 2 C1 2 (3x50 ml). The combined organic layers were washed with H 2 0 (3x100 ml), dried (Na 2 S0 4 ) and evaporated. The oil was destilled. First fraction afforded benzyl chloride, second fraction 4 (b.p. 154°/4xl0" 3 mbar).
l-Benzyl-3-hydroxy-2-piperidone (5)
A solution of 4.0 g (13.5 mmol) 4 in 250 ml MeOH was hydrogenated over 350 mg Pd/C at 50 °C. The reaction was monitored by TLC. After 2 h the catalyst was filtered off and the solution concentrated in vacuo to dryness. Destillation (135 -137 °C/10~2 mbar) afforded a waxy solid which could be recrystallized from EtOH/heptane (1:1).
6.15 g (30 mmol) 5 was treated with oxalyl chloride according to Swern [9] , 6 b could be crystallized with EtOH/hexane (1:1) at -30 °C. Recrystallization afforded colorless crystals.
3-Phenylhydrazono-2-piperidones (8 a-f)
To 1 mmol (113 mg) 6a dissolved in 1 ml hot EtOH 20 ml methylenchloride was added. The solution was heated with 5 mmol of 7 a-f on a steam bath for 15 min. After being cooled 1 h at -30 °C, the crystalline product was filtered by suction. The mother liquor was concentrated to 5 ml, cooled to -30 °C. Another crop of material could be isolated.
-Oxo-1,2,3,4-tetrahy dro-H-py rido-[3,4-b]indoles (lOa-f)
5 mmol 8a-f were heated with stirring under nitrogen in 5 ml formic acid on a steam bath for 20 min. After being cooled to r.t., the mixture was diluted with 100 ml water and extracted 3 times with methylen chloride. The combined extracts were washed neutral, dried (Na 2 S0 4 ) and evaporated to dryness. 10b, c, e, f were recrystallized from the indicated solvents (Table I) .
The regioisomers 10a and 10a' were separated by flash chromatography (20 ml fractions, Etac as solvent). 10a was first eluted in fractions 15-60. Fractions 61-86 were mixture of 10a and 10a'. The rest was pure 10a'.
The regioisomers lOd and 10d' could be separated in the same manner (10d' was obtained in fractions 16-30, elution in 15 ml fractions). lOd was destroyed during separation procedure.
2-Benzy l-l-oxo-1,2,3,4-tetrahy dro-1 H-pyrido-[3,4-b]indoles (lla-f)
3 mmol 9 a-f were heated with stirring under nitrogen in 5 ml formic acid on a steam bath for 30 min. The residue was brought to crystallization with Etac. lib, c, f were recrystallized from the indicated solvents (Table I) . 11a' was isolated as a pure regioisomer after recrystallization from ethanol. lid and lid' were isolated by fractional crystallization from acetone. Fraction I (crystallized at r.t.) afforded lid'. The mother liquor was cooled to -10 °C and the colorless crystals (lid) isolated by suction.
l-Benzyl-3-phenylhydrazono-2-piperidones
(9a-f)
1.1 mmol of the phenylhydrazines 7 a-f were treated with 206 mg (1 mmol) 6 b under nitrogen 1 h (7d, 30 min) at 100 °C without solvent. The warm mixture was dissolved in the appropriate solvents (see Table I ), cooled and the crystalline products were isolated by suction.
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